Demonstration of a calcium influx in cytolytic T lymphocytes in response to target cell binding.
By using the Ca2+-sensitive dye indo-1, an antigen-specific increase in intracellular Ca2+ in cloned cytolytic T lymphocytes (CTL) was measured under conditions that were permissive for T cell-mediated cytolysis. To synchronize lethal hit delivery in a suspension of effector and target cells, a modification of the cation pulse method in which Ca2+ is added to preformed conjugates of CTL and target cells was used. Conjugate formation was unaffected by the absence of extracellular Ca2+ under these conditions. Lytic activity of these cloned CTL was markedly reduced in the absence of extracellular Ca2+ and was restored upon Ca2+ repletion. When indo-1-loaded CTL were preincubated with target cells in the absence of extracellular Ca2+, a marked antigen-specific increase in indo-1 fluorescence, indicative of an increase in intracellular Ca2+, was observed after repletion of extracellular Ca2+. This increase in intracellular Ca2+ was shown to be due solely to changes in the CTL and not the target cell within the time course of the experiment, and results from the influx of extracellular Ca2+. Antibody to the T cell receptor for antigen also evokes a similar increase in intracellular Ca2+ in CTL under these conditions. This method provides a means for the direct examination of the response of CTL to cellular antigen as well as soluble antibody and is a versatile and valuable tool for the study of CTL function.